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Amendment and Response under 37 C.F.R. 1.116 Faxed August 29, 2005 
Reply to Office Action of May 27, 2005 

REMARKS/ARGUMENTS 

Claims 4-6, 16 and 17 have been cancelled without prejudice or disclaimer. Claim 7 has 
been amended. Claims 7-15 are currently pending in this application. 

Claim 7 has been amended to indicate that the measured analine point ranges from 1 10°F 
to 170°F. Support for this amendment may be found on page 15, line 24 to page 16, line 4. 
Furthermore, claim 7 has been amended to define the VGO as having a measured analine point 
that is lower than a calculated analine point. Support for this amendment may be found for 
example on page 15, lines 10-13, and Tables 17A -17C, pages 49-53. 

Rejection Under 35 U.S.C. 112 

Claims 7-15 have been rejected under 35 U.S.C. 112, first paragraph. Examiner indicated 
that the range of the measured analine point from 1 10° to 150°F as defined in claim 7 was not 
supported by the specification at the time of filing. As stated in the last response, this range is 
supported in the application with reference to Table 15 on page 47, where Analine points 
throughout this range are disclosed. However, Applicant has further amended the range of the 
measured analine point to read from about 1 10° to about 170°F. Support for this amendment 
may be found on page 15, line 24 to page 16, line 4. 

Removal of the rejection to claims 7-15 under 35 U.S.C. 1 12, first paragraph is requested. 
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Rejection Under 35 U.S.C. 103(a) 

Examiner has rejected claims 7-15 under 35 U.S.C. 103(a) as being unpatentable over 
Freel et al. (U.S. Patent No. 5,792,340) in view of Chomyn (U.S. Patent No. 5,858,213) or 
Mosby et al. (U.S. Patent No. 5,626,741). Applicant respectfully disagrees with this rejection. 

Claim 7 defines a method of producing a VGO by processing a heavy hydrocarbon 
feedstock in the presence of a particulate heat carrier from about 300° to about 700°C, collecting 
the product stream, and isolating the VGO. Applicant submits that when considered as a whole, 
the claimed method is not obvious in view of the cited prior art as the combination of features 
defined in the claim are not suggested within Chomyn, Mosby and Freel when considered alone, 
or in combination. Applicant also submits that the methods disclosed in either Chomyn or 
Mosby would not be relied upon by one of skill in the art to combine with the method of Freel as 
the methods of Chomyn or Mosby involve very different procedures than that of Freel: 
distillation in the absence of a particulate heat carrier (Chomyn or Mosby) v. pyrolysis in the 
presence of a particulate heat carrier (Freel). Furthermore, it is submitted that even though 
VGOs are known, novels methods for the production of a VGO are patentable, and the present 
invention describes such novel methods. These points are argued in more detail below. 

Examiner is relying on Freel as disclosing a process for cracking a heavy hydrocarbon 
feedstock (page 3 of the Action) in a process that is similar to that being presently claimed. 
Examiner acknowledges that Freel does not disclose the isolation of a VGO from the liquid 
product, and relies upon Chomyn and Mosby for the process of isolating a VGO from a heavy 
hydrocarbon feedstock. Examiner states on page 4 of the Office Action that "[i]t would have 
been obvious to one having ordinary skill in the art at the time the invention was made to have 
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modified the process of Freel by separating VGO from the liquid product as taught by either 
Chomyn or Mosby, because such a step is capable of separating the product into more valuable 
product such as distillates and VGO." Applicant submits that this conclusion is incorrect and 
over simplifies the merits of the present invention. 

Freel discloses a process to pyrolyze a carbonaceous feedstock, and a heavy hydrocarbon 
is listed as a type of carbonaceous feedstock that may be processed. However, no products were 
further processed in Freel, nor is there any suggestion that a pyrolysis product, irrespective of the 
feedstock used, may be further processed. There is also no teaching or suggestion in Freel, that a 
pyrolysis product produced using a heavy hydrocarbon feedstock may be further processed to 
produce a VGO fraction as defined in claim 7. Furthermore, properties of a VGO produced by 
this method were not disclosed or suggested. Clearly, one of skill in the art upon reading Freel 
would not have been lead to isolate any fraction for a product produced following rapid thermal 
pyrolysis, let alone a VGO fraction. 

In Mosby, a process for processing a heavy hydrocarbon feedstock is described that 
involves passing a heated feedstock to a primary distillation tower (26, Figure 3) where volatiles 
(29-32), atmospheric gas (33), and a crude fraction (35) are obtained (see col 4, line 55 to col 5, 
line 44). The Atmospheric gas is sent to a fluid catalytic cracking unit (FCCU; Figure 1) for 
further processing, and the crude fraction is heated and either sent to an FCCU, or to a pipestill 
vacuum tower (42) for processing. If the crude fraction is sent to a pipestill vacuum tower, 
further fractionation occurs in the presence of steam to produce a wet gas (46), a heavy or light 
vaccum gas oil (48), and a crude fraction (50). The heavy or light vaccum gas oil, and the crude 
fraction may be further processed, for example using an FCC unit. 
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The process described in Mosby to produce a VGO is very different from that described 
in the present invention. The VGO in Mosby is obtained from a crude fraction of a heavy 
hydrocarbon feedstock that has been pretreated by passing through a primary distillation tower to 
remove volitiles and water gas, followed by fractionation within a pipestill vacuum tower. The 
feedstock has not been in contact with a particulate heat carrier, or upgraded in any manner as 
described in the present invention. 

In Chomyn, a feedstock is mixed with steam and this mixture is introduced into the flash 
zone of a distillation tower (see col 2, line 55 to col 3, line 5). A VGO (28, 29, 31, Figure 1) is 
isolated from distillation of the heavy hydrocarbon feedstock and used for further processing. 
The VGO so produced is a distillation product. However, the feedstock has not been in contact 
with a particulate heat carrier, or upgraded in any manner as described in the present invention 
prior to the isolation of the VGO fraction. 

In both Mosby and Choymn, the VGO fraction is further processed within an upflow 
reactor comprising a particulate heat carrier, for example a fluid catalytic cracking unit. The 
processing of the VGO with a particulate heat carrier occurs after the VGO fraction has been 
obtained by distillation. In the present invention, the feedstock is processed using a particulate 
heat carrier before isolation of a VGO fraction. Clearly, the method of the present invention is 
very different from that disclosed in either Choymn or Mosby. 

Furthermore the VGO produced using the present invention exhibits unique properties. 
A comparison of prior art VGOs and the VGOs of the present invention is provided on page 14, 
line 22 to page 15, line 23, and page 54, lines 3-1 1 of the specification. The properties of the 
VGO of the present invention are different from those of the prior art for example, the calculated 
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analine point of a VGO of the present invention is higher than the measured analaine point of the 
same VGO, while for prior art VGOs, the calculated analine point correlates well with the 
cracking characteristics of the VGO. As explained in the identified passages of text, this 
difference may be due to the unique hydrocarbon profile of the VGO of the present invention 
that comprises a high proportion of mono-aromatic plus thiophene aromatic compounds. 

The unique properties of the VGO fractions produced according to the method of the 
present invention were highlighted by an independent third party (see in Appendix A the report 
from Dennis Kowalczyk of "Refining Process Services, Inc." The dates and fax headers have 
been redacted from this document.). The data from this report was used in Example 6, page 46, 
of the present invention. In this report, in the last paragraph on page 2, it is stated that 

"[conversion differences for the three ... feedstocks relative to the ANS VGO 
was larger than anticipated based on comparison with the MAT testing results." 
On page 3, top paragraph, line 6, it is noted that 

"...we estimated that the aniline point for the Athabasca, Kerrobert and 
hydrotreated Athabasca material would be closer to 135°F, 144°F and 168°F, 
respectively. Aniline points for these feeds were measured at 1 10°F, 119°F and 133°F, 
respectively." 

Furthermore, on page 3, third paragraph it is stated that: 

"in our initial meeting... it was reported that the upgraded feedstocks should 
crack to a greater extent than would be apparent by examining the physical inspections. 
This appears to be the case. The hydrocarbon composition data... indicates that the 
upgraded feeds contain close to 38% mono-aromatics plus thiophene aromatics. These 
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types of molecules have significant amounts of side chains available for cracking and 
therefore provide higher levels of conversion and light liquid product." 
This report clearly identifies that the VGOs produced according to the methods of the 
present invention have unique properties compared to prior art VGOs. These differences have 
also been highlighted within the specification on page 14, line 22 to page 15, line 23, and page 
54, lines 3-1 1, as noted above. Even though Mosby and Chomyn disclose isolation of a VGO 
fraction, prior art VGOs as suggested within the attached report exhibit different properties than 
the VGOs of the present invention. 

Mosby or Chomyn are examples of obtaining a VGO fraction from a heavy hydrocarbon 
feedstock. The fact that a VGO fraction can be obtained, and that it can be further processed 
within an FCC unit does not mean that alternate methods to produce a VGO fraction are obvious, 
nor does it mean that all VGO fractions are the same. To suggest that a VGO fraction obtained 
from a pipestill vacuum tower, or a distillation tower, renders the present invention obvious, is a 
gross over simplification of the processes disclosed in the present invention. Applicant submits 
that hindsight analysis of the present invention is required for such a conclusion to be reached. 
Such hindsight reasoning is permitted only if it takes into account knowledge which was within 
the level of ordinary skill in the art at the time the claimed invention was made and does not 
include knowledge gleaned only from applicant's disclosure (In re McLaughlin 443 F.2d 1392, 
1395, 170 USPQ 209, 212 (CCPA 1971)). 

There is no teaching or suggestion within Mosby or Chomyn that a VGO may be 
obtained from a product obtained following rapid thermal processing of a heavy hydrocarbon 
feedstock in the presence of a particulate heat carrier. Rather, prior to the present invention, the 
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use of particulate heat carriers was typically directed to cracking feedstocks for example within 
FCC units (as described by either Chomyn or Mosby). It was not generally known that a 
particulate heat carrier could be used to mildly crack and upgrade the feedstock as described in 
the present application and that a VGO fraction with useful properties could then be obtained. 
Similarly, there is no teaching or suggestion in Freel that a VGO fraction could be derived from a 
product obtained following rapid thermal processing, nor was there any suggestion as to what the 
properties of the product would be following this treatment. 

Examiner states on page 5 of the Office Action that Chomyn and Mosby were relied upon 
to teach that it is known to separate VGO from a hydrocarbon stream, and a hydrocarbon stream 
is produced using the Freel process. 

However, by making this suggestion, Examiner is ignoring the claim as a whole. Claim 7 
is directed to a combination of elements, and the combination of elements needs to be considered 
in view of the prior art. When the claim as a whole is considered, it can readily be seen that 
Chomyn and Mosby do not teach or suggest thermal processing of a heavy hydrocarbon 
feedstock in the presence of a particulate heat carrier, and Freel does not teach or suggest the 
further processing of a product obtained from thermal processing of a feedstock, let alone 
obtaining a VGO fraction. One of skill in the art would not have been lead to combine these 
methods due to the differences in the methods used, and due to the lack of suggestion in any of 
the documents to combine any of the steps. 

Examiner goes on to suggest (on page 5) that a product stream of Freel would comprise 
the VGO fraction of the present invention. However, this is irrelevant with respect to the present 
invention because: 1) a VGO was not isolated or characterized in any manner in Freel; 2) there 
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was no suggestion in Freel that such a fraction could be obtained; and 3) the existence of a 
fraction within a product does not automatically make the isolated fraction unpatentable. If 
Examiner's logic is followed with reference to an alternate example, then an antibiotic obtained 
from a bacteria, or from an extract obtained from the bacteria, would not be patentable, since the 
bacteria "would comprise [an antibiotic] having the same properties as the [antibiotic] from the 
claimed process." Even though an antibiotic is a desired product, antibiotics and their methods 
of production are well known to be patentable, as are alternate methods for their production. Just 
because a product is known does not mean that alternate methods for its production are not 
patentable. 

Furthermore, in the present case, Applicant submits that not only is the method novel, but 
the product produced by the method is novel and exhibits unexpectedly different properties from 
VGOs of the prior art. Neither Freel, Mosby, nor Chomyn provide any motivation to isolate the 
specific VGO fraction having the claimed properties. 

Applicant submits that Freel et al., Mosby et al. and Chomyn, either alone or in 
combination, do not teach or suggest the combination of features as defined in claim 7, and that 
one of skill in the art, upon reading Freel et al., Mosby et al. and Chomyn would not have been 
lead to the invention as claimed in claim 7. As claims 8-15 each depend from claim 7, they 
include the claims limitations of claim 7, and are allowable for at least the same reasons. 
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Removal of the rejection to claims 7-15, under 35 U.S.C. 103(a) is respectfully 
requested. 

Respectfully submitted, 

Marc V. Richards 
Registration No. 37,921 
Attorney for Applicant 

BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO, ILLINOIS 60610 
(312)321-4200 
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Appendix A 
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Mr. Rob Kromm 

Purvln & Gertz, Inc. 

Suite 1720, 144 ~ 4 th Avenue 

Cafgary, Alberta T2P3N4 

Canada 

Dear Rob: 

Please find enclosed the results of the Ensyn feedstock study, the materials 
— used-for this study are ^scribe4-to-tftc faflowfng Est of hydrocarbon feedstocks. 
Properties are provided In Table 1 for each of these feedstocK*. 

1 . VGO from upgraded Athabasca bitumen (R243PL / RPS-5693) 

2. VGO from upgraded Kerrobert heavy crude (R244PL / RPS-5694) 

3. VGO from Alaskan North Slope (ANS) crude oil (KBR-G0254) 

4. Hydrotroated VGO from Athabasca bitumen (RPS-5695) 

As Indicated In Item 4, VGO material from the Athabasca bitumen (RPS-5693) 
was processed in a hydrotreating pilot pJant at PARC Technical Sendees in 
Pittsburgh. Pennsylvania. The reactor conditions are listed below: 

• Reactor Temperature; 720F 

• Reactor Pressure: 1600 pslg 

• Space VeJodty; 0.5 

• Hydrogen Rate: 3625 SCFB 

As a result of the hydrotreating. API gravity of the upgraded Athabasca material 
was increased from 14,2 to 22,4, At the same time, sulfur level was reduced by 
92.7% from 3.7 weight % to 0.27 weight %. Chemical hydrogen consumption 
was measured to be about 750 SCF8. Liquid product yield was 96.4 weight % 
with the remainder going to hydrogen sulfide and light gases. 
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Each of the four feedstocks was then evaluated for cracking characteristics by 
Mjcroaotivity (MAT) testing. The MAT testing was performed at the KeHogo 
Brown & Root (KBR) Technology Center. The test conditions were established 
by Refining Process Services and are outlined below. 

Reaction Temperature: 1000F 
Run Time: 30 Seconds 

Cat-To-Oll Ratio: 4.S 
Catalyst Equilibrium FCC Catalyst 

The results of the MAT testing are presented in Table 2. The results indicate that 
the cracking conversion tor the Athabasca. Kerrobert and Alaskan North Slope 
(AIMS) VGO samples was approximately 63%, 66% and 73% on feed Weight 
The difference in MAT conversion level between ANS and the two upgraded 
feedstocks was less than anticipated based upon comparison of the measured 
aniSne point numbers. The full yield structure Is presented in Oie table for each 
of the feedstocks. 

Table 2 also includes conversion and yield data for the nydrotreated Athabasca 
material. Relative to the ANS VGO, cracking conversion te higher for the 
hyoVotreated material at 74% on feed weight Product yields are slgnrffcantfy 
improved versus the raw Athabasca material and they are even better than for 
the ANS VGO. 

Upon completion of me MAT testing, Refining Process Services completed stage 
one of a computer model study to estimate the cracking characteristics of each 
feedstock in a commercial FCC operation. We selected a base case for an 
operating FCC unit that typically cracks ANS VGO as part of a feedstock blend 
In the first stage of tha study, we input measured inspections including aniline 
point into the model. In the past, we have found that aniline point typically 
correlates well with cracking characteristics of a teed. Therefore, the modal has 
been tuned to rely heavily on this factor and so it is Important to provide an 
accurate aniline point number. 

Results for stage one of the model study are presented in Tables 3 and 3A 
Table 3 presents conversion and yields entirely on the basis of weight % of fresh 
feed. Table 3A presents conversion and yields on the basis of weight % for light 
gases and coke and on the basts of volume % for liquid products. The results 
indicate that predicted cracking conversion for me Athabasca and Kerrobert 
feedstocks was 21% and 16% on volume lower than for the ANS VGO. Cracking 
conversion for the hydrotreated Athabasca feedstock was 5% on volume lower 
than for the ANS VGO. 

Conversion difference for the three Ensyn feedstocks relative to the ANS VGO 
was larger than anticipated based upon comparison with jthe MAT testing results 
Poor cracking characteristics for the untreated feeds leads to high coke yield 
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relative la conversion. This results in high regenerator temperature and low 
catalyst-to-oil ratio which further limits cracking and accelerates coke and light 
93$ production. Therefore, we closely examined the reported aniline points for 
the Ensyn feedstocks. Using a procedure outlined in th$ appendix of this report 
we estimated aniline point for each material based: upon API gravity and 
distillation data. Based upon this procedure, we estimated that the aniflne pofnt 
for the Athabasca. Kerrobert and hydrotreated Athabasca material would be 
closer to 135°F, 144°F and 168°F, respectively. Aniline points for these feeds 
were measured at 1 10°F, 1 19*F and 133 g F, respectively. 

Using the calculated aniline points, we completed a second stage of the FCC 
model simulation stucfy. The results for thfe porffon of the study are presented in 
Tables 4 and 4A on a weight % and volume % basis, respectively. The results of 
the second set of model simulation runs indicate that cracWng conversion wouto 
increase by 5% to e% on volume for each Ensyn feedstock while the ANS VGO 
would not change. Product yields increase acoorrfingfy and the resufts are now 
more in line with the cracking differences experienced via the MAT testing. We 
befieve that the results presented in TaWes 4 and 4A are much more reaftetfc and 
should be used for feedstock valuation purposes. 

In our ori ginal meeting with Ensyn, it was reported that the upgraded feedstocks 
should crack to a greater extent tfiarr vwcrid be eppkrent by examin/r>3~lfie 
physical Inspections. This appears to be the oase» The hydrocarbon 
composition data developed by Core Labs indicates that the upgraded feeds 
contain close to 38% mono-aromatics plus thiophene aromatice. These types~of 
molecules heve significant amovnts of side chains available tor cracking and 
therefore provide higher levels of conversion and light liquid produc t. 

At the bottom of each table are the value differentials between ANS VGO and the 
three Ensyn feedstocks based upon FCC product value. The basis for this 
calculation is a set of recent product values for the U.S. Gulf Coast 

After you have had a chance to review the results of this analysis, please call if 
you have Questions or. would like to discuss the results In more detail. We have 
enjoyed the opportunity to work with you on this assigrtment and hope that we 
might work together in the future. 



Sincerely, 




Dennis Kowalczyk 

Refining Process Services, Inc. 
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Table 1 
Ensyn Feed Study 







Athabasca 
Upgrade 


iserroDert 
Upgrade 


Alaskan 
North Slope 

Vgo 


Hydrotreatsd 
Athabasca 
Upgrade 


to 


R243PL 


R244PL 


KBf$-G0254 


NA 


RPS No- 


5693 


5694 


jNA 














API Gravity 


13.8 


15.5 


21-7 


■ 


SuffUr, Wt% 


3.93 


3.06 


t.l 


0 27 












\ Distillation Type: T 


D1160 


D1160 


«, — 

01160 


D2887 




639 


469 




Oto 


660 


664 


616 


471S i 


10% 


671 


672 


664 


&46 


20% 


684 


688 


.718 


609 


30% 


696 


701 


750 


641 


40% 


716 


722 


766 


665 


60% 


742 




811 


690 


60% 


783 


787 


.633 


' 72* 




70% 


821 


321 


864 


757 


80% 


860 


855 


895 


611 




90% 


902 


693 


834 


866 


95% 


937 


920 


373 


910 


EP 


065 


961 


?032 


1005 














Aniline Paint: "F 


170 


119 


16$ 


133.-4 




Total Nitrogen, ppm 


2392 


1617 


1500 


1100 




Basic Nitrogen, ppm 


859 


4B9 


416 


NA 


i 












Nict&t: ppm 


NA 


NA 


7 


NA 


\ 

I- 


Vanadium: ppm 


NA 


NA 


j0.7 


NA 


I- 


Carbon Residue, Wt% 


0.6 


0.4 


0.38 


NA I s 
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KRRTC MAT C&mparison 

Run Number 

Date 

Catalyst Number 
OiJ Feed Number 
Co. Supplying Feedstock 
j SpeciaJ F*atur&& 

Catalyst Charge (grams) 

Feed Charge (grama} 

Catalyst/Oil Ratio 

Preheat Temperature (*F) 

Bed Temperature (°F) 

OR Inject Time (sac) 

Coiwerftion (Wt%) 

Normalized Wt% 

H*S 

H 2 

CH4 

QjH 8 
C 4 H 6 
1-C«H a 
l-C 4 He 
f c-2-C 4 H e 
t-2-C 4 H a 

I-C4H10 
/sr-C 4 H, 0 

C5.430 4 F 
' 430'F-650'F 
650'F - 800'F 
800'F ♦ 
Coke 

Material Balance 



Table 2 ; 
MAT Testing Results j 

I 



1 



811 


812 


i 815 


A. 


04/34/2000 


04/24/2000 


jtW27J2000 


04/24/2000 


G-0382 


G-0382 


| G-0382 


G-0382 


«PS-oo93 


RPS-5604 


£bR-G-0264 


RPSSB95 


RPS-5893 


RPS 


l\Ol\ 


KPS 


0 


0 


0 


0 


4.5Q54 


4.5061 


4.5064 


4.6056 


1.0694 


1.0553 


' 1,0188 


1 


4.2 


4 a 






1015 


1015 


• 1015 


1015 


1000 


1000 


! 1000 


1000 


30 


30 . 


: 30 


30 


62.75% 


65.92% 


73 02% 




2.22% 


1.90% 


! 0.79% 


0.13% 


0.19% 


0.18% 


■ 0-17% 


0.24% 


1.44% 


1 33% 


l« 1^-70 


1.07% 


0.00% 


0.00% 


, 0.00% 


0.00% 


1.01% 


1.05% 


I 0.97% 


Q.93% 


1.03% 


0.94-% 


j 0.76% 


0.66% 


0.00% 


0.00% 


'' 0.00% 


0.00% 


4.11% 


4.39% 


: 5.15% 


4.56% 


t.01% 


1.06% 


1.16% 


1.01% 


0.00% 


0.00% 


i 0.00% 


0.00% 


0.90% 


1.02% 


j 1.19% 


1.09% 


0.96% 


0.92% 


j 1.05% 


0.83% 


0.69% 


0.81% 


i 0.97% 


0.80% 


0.98% 


1.13% 


! 1.36% 


1.14% 


2.68% 


3,20% 


' 4.31% 


4.59% 


0.38% 


0.50% 


{ 0.65% 


0.83% 


39.53% 


42.36% 


! 49.10% 


52.67% 


23.29% 


22.30% 


| 18.75% 


18.92% 


10.71% 


9.03% 


6.06% 


5.27% 


3.24% 


2.75% 


j 2.17% 


1.74% 


5.73% 


5.13% 


' 4.28% 


3.73% 


97.93% 


98.03% 


' 96.59% 


97.10% 
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Tabfe 3 

Measured Aniline Point - Wt% Requite 



I Fresh Feed Rate: MSPO 



Quite* Temperature °F 



ANS VGO 
Wl% FF 



68.6 



Fresh Feed Temperature 6 F 



Regenerator Temperature *F 



Conversion 



E 



and tighter 



H 9 $ 



$71 



soa 



1334 



72.26 



4.14 



0.64 



Methane 



Bhylene 



E&t&ne 



0.18 



1.35 



1.00 



TdtaJ C, 



Prvpyfene 



Propane 



7btafC 4 



Isobutane 



t.or 



5.29 



4.1 7 



1.12 



8.86 



N-Butano 



Total Butenes 



Qasofine (Cs-^O^F) 



2.59 



0.69 



6.69 



j LOGO (43Q-660»F) 



Coke 



*P1 Gravity 



Point: ~F (Measured) 



48.47 



21.46 



6.26 



5.50 



2K7 



Product Vatuc: S/BBL 



168 



Bass. 



Athabasca 
Wt%FF 



97 1 



60S 
1609 



6215 



8.16 



1-37 



0.21 



2LQT 



1.37 



3.81 



3.10 



0.71 



5,76 



1.47 



0.22 



4.07 



28.67 



33.99 



5.83 



13.8 



110 



-3.00 



HT Athabasca 
Wt% FF 



68.6 



ST1 



603 



1375 



$7.41 



4.53 



0.12 



0.22 



1.65 



1.31 



T.23 



5.65 



4.43 



1.22 



8.38 



2.97 



0.68 



4.73 



43.32 



27.56 



5.C3 



5,53 



22 4 



133,4 



-0.70 



Kerrobert 
Wt% FF 



68.6 



971 



603 



1662 



56.54 



7.70 



1.18 



0.26 



2.65 



1.51 



2.11 



4.41 
3.55 



0,86 



— 



6.55 



1.81 



0.30 



4.44 



32.08 



31.75 



M.6$ 



5.62 



15.5 



119.0 



-2.23 



BEST AVAILABLE COPY 



Table 3A 

Measured AnWri* Point - Vo)% Rmjuha 





ANQVQO 1 Athabasca 
Vol% FF Vo(% FF 


: HT Athabasca 
Vol% FF 


Kerrobert 
Vot% FF 


BjFresh Feed Rate: MBPD 


68.6 


68.6 


68.6 


68.6 


JjBiss&r Outlet Temperature *F 


971 


971 


971 


971 


jjjf rash Feed Temperature °F 


603 


503 


j 503 


503 


IjRegenemtor Temperature °F 


1334 


1809 


» 1375 


1562 


I Conversion J 73.85 




■ l ' : ■ — ~ 






53.01 


68.48 


57.56 












| O z and lighter, Wt% FP 


4.13 


^19 


4.53 


7.7C 


1 H a 8 


0.54 


1.37 


0.12 1.18 


I "* 


0.18 


0.21 


0.22 


0.25 




1.35 


2.87 


1.55 


2.65 


jj Ethylene 


1.00 


1.37 


K31 


1-61 


I 1 Ethane 


1.07 


2.36 


\ 1,23 


2.11 


i- 






j 




j Total C, 


9.41 


7.15 


j 10.01 


8,18 


]| Propylene 


7.37 


5.79 


7.81 


6.64 


f Piopane 


2.04 


1.35 


2.20 


1.64 I 












| TotalC* 


13/79 


9,35 


, 13.05 


11.57 


[ tsobutane 


4.25 


2.40 


4.85 


3.21 




1.08 


aas 


>.D7 


0.53 


Total Butanes 


8.48 


6.60 


7.t3 


7.83 












Gttsotine (C % -4SOf=) 


58.48 


35.35 


St. 96 


39,40 


LOGO (430~650°F) 


20.78 


34.74 


j 27.06 


32.06 j 


HCGO + DO (650°F+) 


5.37 


12.25 


4.44 


10.38 








1 




j Coke, Wt% FF 


5.50 


5.83 


1 5.53 


5.82 


i 










SP1 Gravity 


zt.r 




22.4 


15.S ' 


kitfiin* Point: °F (Measured) 


168 


110 ] 


133.4 


118.0 






■ ; 






' ProdUcf Vafue: S/B6L 


6ase 


-3.00 ; 


-0.70 


•2.23 



BEST AVAILABLE COPY 



Tatfte 4 

Calculated Aniline Point - Wrtfc R^eufte 



t 

' = = 




i 


ANS VQO J Athabasca 
Wt%FF | Wt%FF 


: HT Athabasca 

» »l /p rr 


Korrobert 1 
vvnb rr 


1 IFrash Feed Rate* hilRPD 

, I m iv^ii • www] nWBt w wr 


68.8 


68.6 


; . 68.6 


68.6 




971 


$7* 




971 


1 iFrftsh Feed Te mo^ra tu r^. °P 

1 * ■ w*mm 9 * www; 1 w| 1 (k^iQim p 


603 


503 


503 


603 


: IReoerteratar T^mi"w»r»tTjr*» C P 


1334 


1464 


i 1272 


1363 


i 










lCo nver&io n 

p=25!22 _ 


72.26 


55,25 


72,67 


60.79 


1 










Cl ftflCf LicttTtar 


' 4.14 


6\79 


5.53 


- 

6.04 





0.54 


1.40 


^ 0.13 


1.25 


Us — _ 


0.1 a 


0.17 


0.16 


0.16 


f Methane 


1.35 


2.14 


7,21 


1.66 


[ Ethylene 


1.00 


1.19 


1 .U/ 


1.20 


| I Etft&ne 


f.07 


1,39 




1,57 












|< Total C' 


5.29 


3.91 


• * 


4.4S 


|| Propyfene 


' 4.17 




4.60 




|] Propane 


1.12 


0.73 


1.11 


0.69 


!i 










|[ Totaf Q 4 


8.86 


6.63 


9 83 


T cz* 1 


jj i 1 so butane 


2.59 


1-70 


3 07 


o no h 

41. Us* J 


ft N~Butane 


o.ee 


0.25 




O.oo ft 


Jj Total Buteneg 


5,69 


4.68 






I 










| Gasoline (C fi -430°F) 


46.47 


32.36 


4827 


37.29 j 


LCGO (430-650*F) 


21.48 


31.09 


23.19 


23.26 


HCGO + DO (850T+) 


6.26 


13.66 


4.t4 


10.93 












! Coke 


5.50 


5.66 


5.33 


5.46 












{*Pf Gravity (FeecfJ 


21.7 


T3.6 


22.4 


15,5 


•Aniline Point; C F (Caic.) 


168 


1 35,0 


: 158 : 0 


144 0 






■ a 






Product SAafue: S/BSL / 


Base 


-2.50 


+0.2O 


-1.53 | 



BEST AVAILABLE COPY 



Table 4A 

Calculated Aniline Point - Vol* Results 





ANS VQO 
Vo/%FF 


Athabasca 
Vof% FF 


HF Athabasca 
Vo\% FF 


*\eiiooert 
to/% FF 


JjFresh Feed Rate: MBPO 


68.6 


68.6 


66.6 


66.6 


|Rbar Outlet Temperature °F 


071 


971 


97t 


. 971 


fFrash Feetf Temperature *F 


503 


603 


603 


503 


iReganerator Temperature °F 


1334 


1464 


1272 


1383 


jfe ■ — 










|] Conversion 


73.8© 


57,46 


74.26 


6^98 


gi 










|c € and lighter, Wl% FF 


4.13 


6.79 


- : 3,63 


6.06 




1.40 


0.13 


1.25 


f 


0.18 


0.17 


0,18 


0.16 


y Methane 


1.35 


ai4 


1.21 


1 .86 J 


fl* Ethylene 


1.00 


1.19 


' 1,07 


1.20 


0 Ethane 


1.07 




i 0.94 


1.S7 


Ji 










J Total C, 


9.41 


7.33 


10.10 


8.27 | 


Propylene 


7.37 




8,10 


€.59 


Propane 


2.04 


1.40 


2.00 


1.68 


i 






-i — 




j Tafetf C< 


t3.73 


ro.76 




t2.T8 


\ 1 so butane 


4.25 


2.75 


) 5.01 


' 3.37 1 


N-Butana 


1.08 


0,41 


+— 

\ 1.18 


0.54 


Total Butenes 


8.4© 


7.60 


? 9.07 


8.27 








i 




1 Gasoline (C a -430*F) 


58.46 


39.71 


57.07 


46.57 


J j LOGO (430*660*F) 


20,78 


30.85 


22.20 ' 


27.70 


I [ HCQO + DO (65CTF+) 


5.37 


11.70 ji 3.55 


9.32 












J Coke f Wt% FF 


5.50 


5.56 


i 5.33 


6.46 












Up/ <3n*vffy (^eeoT) 


2T.7 


t3.8 


! — sj 


TS.S j' 


Aniline Point: °F (Calc.) 


168 


135.0 


158.0 


144.0 


Product Valu*; $/BBL j Base | SO 








+0.20 


-2.23 







BEST AVAILABLE COPY 



) APPENDIX 

i 



. ) 



BEST AVAILABLE COPY 
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] 
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i 

45 
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IS 
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APPROXIMATE PROPERTIES OF 
WIHN PCX fttft IS ,e 



PETROLEUM FRACTIONS 
I Ofr67l 



o 

3 



O 



o 



6- 



0»O 



too 



'O 




10 - 

CHAAACT£RIZ4T»0N 





300 



02-5 



»200 



r- ;ooo 



soo 



— eoo 



0*O6S H£AT Of 
COMBUSTION, 

eTu/LB 



„, VA-PORUAi-lONC — 00 

PSCUDO AT I tttjM, MOLfcCULAft 
CRITICAL BTU/t'B WEIGHT 

PSiA \ 



eoo 



IOC 



ISO 



a. 

o 
z 

5O0 3 
o 
cfi 

o 
< 

bi 

400 ** 



30O 



cOO 



A STRaiOMT LIN£ CONNECTING ANI TWO PROPfcftTi£S 
<S»V€S ALL OTHER ^ELATED PROPe«T(£S ; 



